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Mner, P. . . . Dllnimerungserecheinungen und Alpengluhen, heobachtet in Bern 
1902-1908. (Separat-Abdruck aus den Mitteilungen ” der Natur- 
forschenden Cksellschaft in Bern. 1903-1908.) 

Niederschlagsbeobachtungen an den meteorologischen Stationen. 
1908. 8. Jahrg. Darmstadt. 1909. 51 p. P. 

Otchet. 1908. St. Petereburg. 78 (217) p. So. 

Cfriinlands Klima. (Atlanten. [ Kobenhavn.] 4. Aargang. MajJu l i  

Result of the meteorological observations made at the  Japanese 

Annual report.. .1908. Madras. 1909. 26 p. P. 

ller Bericht. 

Loisel, Julien. 

Hesse. Grossherzogliches hydrographisches Bureau. 

Imperial Russian geographical society. 

Jantzen, Willaume. 

Japan. Central meteorological observatory. 

godailcanal and Madras observatories. 

Leipzig. Erdbebenstation des pallontologisch-geologischen 
Institutes. 

(Abdruck aus den Berichten der mathematisch-phpsis- 
chen hlasse der h. siichsischen Gesellschaft der Wissenschaften 
zu Leipzig. p. 61-91. 80.) 

Recherches sur  le8 relations des ph6nolnhes solslres avec la quan- 
tit6 de chaleur repue B la surface du sol; 2. Variation annuelle de 
la quantite de chaleur que nous envoie le soleil; 3. Quantit6 de 
chaleur regue dans le coiirs de l’ann6e. Paris. 1908. 64 p. Eo. 
(Thkse-Facult6 des soiences de Paris.) 

(Sonder-Abdruck aus  ‘‘ Der Mechani- 
ker,” no. 6 (1909). 

1907. p. 331-347.) 

meteorological stations in.. . Korea. 1906. Tokio. fo. 

minka, 0. 
Einfache Erdbebenapparate. 

Maaeany, Ernti- 
A legkiiri nedvess6g meghathrozhshak kiiliinb6ziS m6djai kulonBs 

tekintettel a pciratelts6p: hitinnire. Budapest. 1906. 40 P. Eo. - 
Meyer, Rudolf. 

Meteorologische Optik. (Sonderabdruck aus ‘*Adolf Richter’s Kal- 

Physikalischer Verein zu Frankfurt am Main. 
Jahresbericht. 1907-1908. Frankfurt am Main. 1909. 124 p. So. 

Podolia (Russia). Station expBrimentrtle agronomique de 
Observations m6t6orologiques 1907. Odessa. 1908. 60 p. 4O. 

Pruasia. K. preussisches meteorologisohes Institut. 
BerlCht uber dle Tiltigkeit des KGniglich preussischen meteorologis- 
chen Instituts, 1908. Berlin. 1909. 97 p. So. . . . Untersuchungen fiber die Schwankungen der Niederschliige. Ber- 
lin. 1909. 81, xxviii p. fo. [Abhandlungen Bd. 3. Nr. 1.) 

Warum die Nordseite der IUittelmeerinseln die mildere 1st. 
ratabdruck aus Mitt. d. IC. li. geogr. Gesellschaft in Wen. 
Heft. 5 u. 6. 7 p.) 

Sohubert, Johannes. 
Die jiihrlichen Temperaturestreme xu Eberswalde und Berlin in den 
25 Jahren 1884 bis 1908. Eberswalde. 1909. 14 p. Eo. 

Die Niederschlag in der Annaburger Heide 1901-1905. (Sonder- 
abdruck aus der ‘‘ Zeitschrift fur Forst- und Jagdwesen,” 1908, 
Heft in. 14 p. 80.’) 

Ueber einige neuere Methoden und Ergebnisse der physikalischen 
Erdbebenforschung. Eberswalde. 1909. 5 p. Eo. 

Die Wltterung in Eberswalde ini Jahre 1907. Mit einer Untersuchung 
iiber die Niederschlag, Abfluss, Verdunstung und Bodenfeuchtig- 
keit. (Sonderabdriick &us der ‘* Zeitsclirift fiir Forst- und Jagd- 
wesen,” 1908, Heft 12. 10 p.j 

ender auf 1909.” p. 235-272.) 

Ploty. 

Salvator, Ludwig. 
(Sepa- 
1908. 

Sonnblick-Verein. 

Stonyhurst college observatory. 
pool. 1909. xvii, 70 p. la0. 

Turin. Universita. Osservatorio. 

Upaala. UniversitB. Observatoire mbthorologique. 

17er Jahres-bericht. 1908. Wien. 1909. 54 p. 4O. 

Results of meteorological and magnetlcal observations, 1908. Liver- 

Osservazioni meteorologiche. 1907. Torino. 1UO8. 53 p. Eo. 

Bulletln mensuel. v. 40. 1908. Upsala. 1908-1909. 74 p. fo. 

AN ANNOTATED BIBLIOGRAPHY OF EVAPORATION. 

[Continued from the Monthly Weather Review, February, 19US.] 

1879. 

By M a a  GRACE J. LIVIXGST~N. Dated Washington, D. C,  Jauuary 8, 1908. 

Alesandre, F. 
Note relative A la mesnre de 1’Bvaporation de l’eau. Congrhs de 

mbt., Expos. univ. int. de Paris, 1878, Conipt. rend. s thog. ,  no. 
10: 207-16. 1879. Also Paris. 1881. 12 p. 8vo. 

Dermibes exoerimeots carried on a t  AnwulPme witti a rectnnnillar sheet iruu evauorator 
1.6 meters by ime& hy 40 ceutimetrrs wxth rciueut bnttum a09 iiu oiitlrt. The diificulty 
ofreding owiu -to small oarillatioua ;f the wnkr surfate, wax ubvisted by Boatiug in the 
large h n d a  maher bash, 225 iuilliiiieters i i i  diaiueter, the level uf the water io  which wau 

obaerved to teuths of a niilliuirter I IV iueaus of a sheet iiwn float which actuatrd a 
cbrrectiona were made for the iafliiruce of heat ON tlie walls of the ap arntiis and%% 
water. Tables of other meteoruloglcal observatiniia accouipany thosr ofrvaporatiou. The 
iuaxliuum dailv evapor:rtion for tlw siiiiiiiier, 9 niilliiueters, oworred ou August 1 with the 
maximum tcmbratnre of thc air, 3Pc‘., aud of the water, 31°C. 
Beaudrimont, A. 

Evaporation de l’eau sous l’influence de la radiation solaire ayant 
traverse des verres color6s. Compt. rend., 1879, 89:41-3; and 
Monit. sci., 1879, 21 : 1076-80. Abstract in Ciel e t  Terre, 1881, 1 : 
4M-5. 

Observatloos of the variation in rate of evaporation of water under the iufluence of mlpr 
radiatioo thruiigb different colored glass. Yellow and colorlegs glass produced the most 
evaporation, red the least. (See MariMJavy, 1575, 9d title.) 
Bonus. 

De l’identit6 des r6sultats founiis au Senegal par l’observation de 
l’evaporomktre de Piche e t  du papier ozonomhtrique de Jame (de 
Sedan). Congrks de m6t.. Expos. univ. int. de Paris, 1878, Comp. 
rend. stenog., no. 20 : 187-8. 1879. 

Curven of the evaporation an nieasured by the Piche evaporometer, and of the ozone of 
the atiiiosphere sd iudicated by ozuue-pa er. when ilrawii with zero p in t a  i n  opposition 
cinrtinurd almost exactly identical fur t i i r ty  inouttis. 10 spite of detected uncertaintiem 
in the ozouoiuetric inethud the authur cousiders it very iuteresting to asmrtaln that both 
physical aud chemiaul methods furnish identical results. He considers that the value of 
the Plche inatrumcut I& a nirans of research renlains to be deterrnined,and that i t  does not 
tic iu ita use as an evaporouieter. 

Sulle condizioni df forma e di esposizione pui opportune per gli evapo- 
rimetri. Rend. r. 1st. Lomb.. 1879. 1 2  fser. 2): 941-6. Reviewed 

Cantoni, Giovanni. 

. ~- .. _ _  
in Riv. sci. ind., 1680, la :  49.- Ab&& in Zeits. Oest. Ges. Met., 
1881, 16: 39-40. 

1 Bescribes a modific:ition of the I’iche eva )orometm, dt?dgned to remove ~IiflcultlesarLing 
froin hydrostatic pressure. It is pointed out that evaporation depeods not only on tem- 
peratore. buuiiditv aud area Of the evaporatiup surface, bot ala0 on the amount of water 
in the dish un the ; u m  and thermal condoctivity of the material of the dish on the ratio 
between th; mass or water and the siirfaw of the dish, on the ratio lretweeu h e  diameter 
and the depth uf tlw liquid, and on the movement of air about the dish. 

Sugli evaporometri e sulla temperatura dell’aria. Ann. uflc. cent. 
Cantoni, (3. 

met. Ital., 1879, l(ser. 2) : 47-59. 
Eiuphasiees the iiuportauce ut exposure of the evaporometer. 

Cantoni,<3. ~ 

Quels progrhs ont fait les niethodes pour la d6termination de l’evapo- 
ration? Rap. deux. congrks m6t. int. de Rome, 1879: 123-4. - 

Dixtinguiahes betweeu observatiuns of rrupvrat Ion for meteorological and for rgricul- 
tiiral pur o a w  and in the former case advises the clinieusious of the atmometer be re 
diicrd to 8ie uimosdsince thetllffrrencr \#etwcro the k i u  eratiireof the air nod that of the 
water inurrasex us the mass of the water in the baxiu aud i’u the whole apparatus incmes .  

Bericht uber die Fragen 18 [Bestimmung der Bodentemperatur), und 
51 (VerdunstungsbeoLachtungen), des Programme filr den Meteor- 
ologen Congress in Rom. Leipsic. 1879. 8vo. Also Rap. deux. 
congrks in&. int. de Rome, 1879 : 87-9, 91-5. 

for scieotihc reararcbee, e. g.. Osna f i b  (1671) Morgmsteru’s aod Hough’s (18$g= 
lug; and (2) those for prwtiral nrufies. l‘he fatter c l a s ~  shothd be expused to avariety of 
cllniatrs. 

Uescrihes hCorgenstera’s iustruuient as consisting of a iuoist paper 10 centimeters by 10 
wuliiuetrra. stretchrd on a fraiue aud ;Ibsorliiig wilier by capillarity from a huntte placed 
below it. 

1:wommends form, constritetion, aud manipulation of instruments. 

Ebermayer, E. 

Groups iuatrumruta for mrnsiiriu thr evaporatiou of water iuto two classes 

This is appnreotly not the saine tbrm dercrihed by Symoiis, 1876. 

H6hnel. Franz. 
Ueber die Transpirationsgr3ssen der forstlichen Holzgewlchse mit 

Beziehung auf die forstlieh-meteorologischen VerhBltnisse. Zeits. 
Oest. Ges. Met., 1879, 14286-91. 

Au experimrnt conducted from June  tu November cumpared water loas from fifteen dif- 
fereut kinds of young trees replanted iu air-ti ht pob, and it wan found that blmh lost 
iuost and black tir least. The aiuouut uf wateryuss was couipared with the ralnlnll fur the 
period. 
Modena, Reale Osservatorio. 

Mohn, H. 
Oeservazioni suila evaporazione. Ann. mc. met. ital., 1879, a. 
Grundzuge der Meteorologie. Berlin. 1875. 2d ed. 

sue niohn, 1875. 

Sun spots and the Nile. Nature, 1879, 1Q:299. 
Points out u coincidence between freqnency of sun spots, increased rainfall, and increased 

evaporatiou. 
Ragona, D. 

Ragona, D. 
Esperienze sulla evaporazione. Ann. SOC. met. ital., 1879, 2. 

Evaporoinhtre enregistreur. Congrhs de m6t., Expos. univ. int. de 
Paris, 1878, Compt. rend. s thog. ,  no. 2025. 1879. 

A bsla~ced evaporating dish r im sd ita wei h t  diNiOi8heB by evaporation drawln with 
it a marking pointer which moves in front o f b u t  without touching a revolhn cylfnder. 
Every quarter of au huiir a haniiuer, artuated by a clock iuovriuen presses &e pointer 
against the cylinder and registcrs the distortion of the balance, aud ience  the amount of 
evaporation. 
Riegler, Wahrmund. 

Das evaporimeter 6LPlche” und seine Angaben in Beziehung zur 
Verdampfung freier Wasserfliichen. Zeits. Oest. Ges. Met., 1879, 
14:368-74. Abstract in Forsch. Geb. Agr. Phys., 1880, 8:111-2. 
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The evaporation from a free water surface la to that from a Piche evaporometer as 1:2.0& 
Diacussea the defecta and advantages of the Piche instrunlent. 
Rueeel:, H. U. 

Meteorology of New South Wales. Results of rain and river obser- 
vations made in New South Wales. Sydney. 1879. - -  

The series appeared under various titles as follows. 1978 Results of rain observations 
made in New South Wales. 1879-88 Resuits of rain and r h e r  observatious ... (18% in- 
cluded observations in Que~usland).'1889-114 Results of rain river aud evaporation obser- 
vations.. . 
1890 for amount of eva oration which Russell has found possible a t  Sydney and othe; 
stations in New South d l e s .  

Table of daily evaporation at the sources of the Mississippi River, 

The rate of evaporation from a free1 exposed pan of water was shown to be nearly twice 

[Address by, before the  Sanitary Institute at Croyden.] Synions's 

"Hygroiuetry Is almost identical with the measurement of evaporation but not quite, 
because hygrometr considers the amount of moisture io the air at rest doil evaporatiou 
is the re-ultant of t i e  average of a varlable uuniber of miles of air  of a viriable liygroniet 
ric condition over a water surface." 

MeteorologicaL observations made at the Adelaide Observatory dur- 
ing the year 1878. Adelaide. 1879. Review in Symons's met. 
mag., 1880, 15:72-4. 

All these reports coutdu result; of observatione'of eviporation. See Syiuons 

Skinner, J. D. 
autumn 1878. ap t .  Chf. Eng., 1879, pt. 3:1336-7. 

Symons, G. J. 
sa great as that from a pan in the shadre or from one set in a marsh. 

met. mag., 1879, 14:164. 

Todd, Uharles .  

The reviewer believes there is no European ohservarury where xnch judicious arraiig+ 
menta for uieasuring evaporation are lu operatiuii us these at  Adelaide. Oue eva orator 
consists of a zine-lined wooden tank 4 bv 4 br  5.5 b e t  sunk 3 feet in the gruunb: J t  is 
filled with water nearly to  the top and tLe ]&el of thb a-ater is observed b meaiis of a 
vertlcal rod ruoved b rack and dinion aud reading Iig vernier to 0.01 incg A second 
instrument consists o?a cubical slnte tank 3 feet on a aide, placed in a larger cemcntAud 
brick tank 4.5 by 4 5  by 325 feet. Both a& filled with water to the same level. The evapu- 
nt ion from the inner tank is measured ou a graduated vertical rod carried by a iloat. A 
tahlecomparing the two instruments shows less evaporation from the slate tank than fruni 
the wooden one. In 1878 the total From the latter was 3 . 8  inches, from the furmer, 69.19 
inchea 

Ueber Verdunstung und Insolation, ein Beitrag zur besseren Kennt- 
niss des Hochgebirgsklimas. Basel. Switzerland. 1879. 34 p. 8 vo. 
Abstract in Fortsch. f. Met., 1879, 15:108-3. 

Ohmvatinns made simultaneously a t  Davos, Switzerland and StrssLurg Gernianv of 
the evaporation of water from sniall vessels protected from shn and rain 1,ui freely a&+ 
sible to the air show by weekly welghings that: 61) IOYS by evaporatibn is less ou high 
mountains thao'on lowlanda; (2) the rarer air  and eweaaecl atiuosplirric pressure of high 
altitudes haa a lower capac ty fur water vapor, and thus retards evaporation. 8 3) insula- 
tlon on mountain tops is lower lo summer and higher in wiuter than uu the lo)wlaiids, and 
for the %me mamn 

Volland. 

in  (?); (4) on iuoiintaiu tops the air  is driest in winter. 

1880. 
Uroll, James. 

Aqueous vapor In relation to perpetual snow. Amer. jour. sci., 
1880, 20 (3d ser.): 103-5. Extract in Yo. weather rev., October, 
1880. [8]:16. 

Pointd out that snow evaporates even when the temperature is below the freezing 1)oint. - _  
Ebermayer, E. 

Beschreibung einer Methode zur Bestimmung der Durchltissigkeit 
und Verdunstungsgrilsse der verschiedenen Bodenarten. Proto- 
kol der Int. Konf. fur Agrarmet. Vienna. 1880. 

Ueber daa Verhtiltniss der Angaben des Evaporimeter Piche zu denen 
des Wlld'schen Waagevaporimeter. Jahrb. tellur. Obs. Bern. 1880. 
Also Forsch. Geb. Agr. Phys., 1881, 4:4668. 

The rates of evaporatiou from the Piche and fmni the Wild evayiroweters were, eom- 
pared from May 1879 to Ocioher ISSO. The Piehe instrunieut avc :I rate per square 
centimeter of exiosed burface, 1.99 2.22 times greater th:m that ofgthr Wild instruiueut. 
(See &aw, 1882.) 

Six lectures on Physical Geography. Dublin and London. 1880. 

Forster, A. 

Haughton, Samuel. 

p. 133. 
Gives general estimates of evaporation. 

Houzeau, J. U. and A. Lanoaster. 
Trait6 dlementaire de mdt6orologie. Paris. 1880. Review in Sym- 

ons's met. mag.. 1881, le :73-6. - .  
Draws attention to the r51e layed b evaporation 98 atferting seusible teinperatores in 

polar regions or elsewhere unler  very row trmperatures. 
gun&, M. F. 

Das Evaporimeter Piche " und seine Angaben in Beziehung zur 
Verdampfung freier Wasserflachen. Zeits. Oest. Ges. Met.. 1880. 
16:31-3: Review in Forsch. Geb. Agr. Phys., 1881, 4:468; Ciel et 
Terre, 1881, 1 :445. 

Experiments similar to Riegler's, 1879 compare the rate of evaporatioii from a Piche 
eva rometer and from a free water surf& fmru October 20 to November 14, 1879. The 
r a t E  found 1.06 1.12 or 1.09 are iunch snhler thaii those fuund by Riegler. The two 
instrnrnentskgrdd alknsl e r h y  during the night, but during the day tlie P i h e  iustru- 
ment showed a higher rate, due probably to the heating of the high thin walls uf the tube. 
Lanoaster, A. 
Lavel. 

See Houzeau, J. C., and A. Lancaster, 1880. 

Recherches sur  1'8vaporatlon et sur  les causes qui la modiflent. 
MBm. SOC. sci. phys. et nat. Bordeaux, 1880, 3. 

Lommel, E. 

M a s u r e ,  FBl i s .  

Wlnd und Wetter. Leipsic. 1880. 

Recherche8 sur  l'dvaporation de l'eau llbre, de l'eau contenue dens 
les terres arables, et sur  la transpiration des plantes. Ann. agron., 
1880, 6:441-500. Abstracts in Forsch. Geb. Agr. Phys., 1880, 
4:135-8; Syinons's met. mag., 1881, 16:67-8. 

Descrlks Prestel's (186-1) atmometer on p. 49. 

Describes melleurements a t  OrlBans, of the rate of eva ration froiu water, soil and 
vegetation, from August 6, tu November 16, accompanied observations of the tedpers- 
tures of the air  and water, the relative humidity, etc. Derives the following expression 
for evaporation: 

h=l& (Fer - UP,). W 
where h = milllmeters of water evaporated In  sir houiv I= mean temperature of the air  
for the six hours P =  menu temperature of ihe water %'* = ~ax i in i im  vapor remiire a t  
the teiiiperatuw dftlie air  P,f =m:tximuinvapor pressheat tbeteiuperature o&c water 
Lr= iuean relative huinldity H =  barometric pressure h-= constaut depending on sued 
secondar factors as solar r h a t i o u  the weather the )wind the electrical and chemical 
state of tKe air etc. A table cumpares tile rates t f  esaporatiou frum *oil uuder direrent 
conditions of hoistore, and from free water surfaces shows that wet mil evaporates more 
and adry soil Iws r h m  a free water surface. The transpiratiou of plaiits is regarded ps a 
cumpler phenoiumou. The merab* dally evalmatiou froni a water surface at UrlGaus 
during tlie period studied. was 1651  milliineters, 48.02 ruilliuieters in the forenoon, 101.:14 
iiiilliiueters iu the afternoon, and 14.46 milllmeters duriur the night. 

~ 

Stelling, Ed. 
Ueber den jlihrlichen Gang der Verdunstung in Russland. Repert. f .  

Met., 1880. 7. No. 6: 1-75. Alsor'witha da teof  curves) St. Peters- 
burg; 1880: 4t.b. Abstracts in Zeit's. 0est:Ges. Met., 188i, 18:117-9; 
Forsch. Geb. Agr. Phys., 1881, 4133-5; F0rtsch.f. Met., 1881, 
7: 75-80. 

A study of evaporation at B st.atioirs iu Itussiu, with Wild's evaporometer, from 1872 
shows the iuiuiinulu to occur generally in Jrniirry and the maximum in July. The furd 
of the curve is d e t e r ~ i u e d  by relative huiiiidiiv and temperature. \Veileniuann's tormulr 
is quotvd a$ sliowiiig a methematical relatlou' between these elewents and evaporation. 
The expressiou F=s(G-g) in rlrich (r=a constant. O= the weight of the water vapor 
per unit vulume of satnrat,ed air  a t  the given temperat.ure, and g= t.he act.ual weight of 

the watervaporper uult.volume, may also bewritten I-=uG( I - = 

the relative hu1uidit.v r therefore if r ia expressed in per caut, the equation becolued 
I.=~C'C: (1110 - r ) .  d,'a iuuction of the t e ~  er.cture increases in geometrical progression 
as the temperature increases iu arithmeticaf progre&lon. Thisequation suggests: (11 At 
constaut temperature the evaporariou is iuversely )PO wrtlonal to the relative humidity. 
(2) the inllueoce of the relative humidity on the :ibso/ute amount of lucrease or decreas; 
of evaporat.iou Is greater at high temperat i i i '~~~ Ihan at lower. Observations of rainfall and 
othm iueteomlog:leal elements are given, and curves present evaporation rates for eleven 
atatious. 
Wollny, E. 

Untersuchungen uber den Einfluss der oberfllichlichen Abtrocknung 
des Bodens auf dessen Temperatur- und Feuchtigkeitaverhlllt- 
nisse. Forsch. Geb. Agr. Phys., 1880, 3: 335-48. 

). Itisahownthat 

Shows that a dry surface layer to a girat  degree r c t ads  evaporation from the soil. 

1881. 
Blanford, H. F. 

Description of a rain gauge with evaporometer, for remote and sa- 
cluded stations. Jour. Aslat. soc. Bengal, 1881, 50 (pt. 3) : 83-5. 
Also Proc. Asiat. soc. Bengal, 1881,(-): 76-7. 

Rend. r. 1st. Lomb., 1881, 

The iiistriimeot consists of a11 evaporating dish conuected with a supply reservoir by a 
glass tube. A spriug raiaes the reservoir as tire water is consumed, thus  keeping the water 
lu the evaporating dish at a coilstant. level. The moveiuent of the  reservoir 18 transmitted 
by Iueaus of a thread and pulley to t.lie painter of 11 dial wliielr indicates tlre amount e v a p  
orated. 
Forster, A. 

Ueher den tiiglichen und jllhrlichen Gang der Verdunstung in Bern. 
Jahrb. tellur. Obs. Bern, 1881. (-):5-7. Abstract in Forsch. Geb. 
Agr. Phys., 1881, 4:465-6. 

Fornioni, G. 
Di un evaporimetro a livello costante. 

14: 356-9. 

Oleervntions awre made t,wicc daily uf the nrte of ev:ipomtiou h i u  a Wlld evalrmmleter 
exposed io u thcriuoiiirier shclier from b1:trch 1879 to December lSB0 The ruaxiin~im 
daily amoiiot for this pcriod, 49 hillinieters, okur;ed iu July, I&, add the niiuimum, 
?.5 Iuilliineters, in Dece~iilmr. 1879. 
G a r b a n .  

On the rate of evaporation. Paper read at the RBunion annuelle des 
soci6tb savctntes in Paris in 1881. Abstract in Symons's met. mag., 
1881, le : 66. 

Acsording to Iiamsay (1884). Qarl,au'serl)eriments on the rateofewporation from various 
soils showed a lower rate from chalk t h m   fro^ sand, the latter appearing to collect ulost 
dew uud vapor aud b yield ik vapor n i ~ m  readily than any other variety of soil. 
Gilbert, J. H. 

Gugl iemo,  G. 

Kunze, M. F. 

See Lawes, J. B. 

Sulla evaporazione dell' acqua e sull' assorbimento del vapore acqueo 
per effetto delle soluzioni saline. Turin. 1881. 8vo. 31 p. 

Das Evaporimeter '( Piche " und seine Angaben in Beziehung zur 
Verdampfung freier Wasserfllichen. Zeits. Oest. Ges. Met., 1881, 
le:30-1. 

The experiments described in Kunze's paper of 1880 were continued from April to Octo- 
Ler. 1830. They give 0.670 as the ratio of e ra  ration from a h e  water surface to that 
from the Piche instrument for Aprll, aud 0.752 i% July. 
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Lmuoot. ........................... 
de Is Hue ( I ) . .  .................... 
de la Rue (2). ...................... 
Wild ............................... 
Piche. ............................. 

Lewea, J. B., J. H. Gilbert, and R. Warington. 
On the amount and composition of t h e  rain and drainage waters 

collected at Rothamsted. Parts I and 11. Jour. roy. agr. soc., 
1881,17 (ser. 2) : 241-79, 311-50. 

Description of the elahorate means em loyed a t  Pdthamsted to iwlate in its natural ,.on- 
dIUon a plot of soil. A table of rainfalf drainage, and evaporatlon for the perlnal 1870-80 
&own the annual evaporation ranging froru 14.279 to 19.686 inches. F i o d ~  that  the avern e 
==tion froin soil hare of vegetation, in a climate having a niem tenrperatore of 48” If., 

the six suiutner iuouths about 5.6 inches during the six 
rhtermonths, and 17 to I8 iocfes fiJrthe whole year. Dkusses  t h e  results oldaioe~l by 
othen dong thia line, deacribes the form of Daltoo’a percolation gage, as used by Maurice 
&parin Dlckinson and Evans Greaves Ebermayer. Sturte\ant eta I u  all these case; 
IL- mil& too loose to approxiihatethe datur:rl conditions aud g!;nss was allowed to grow 
thlu Inereadng the evaporation. Gives Graves’s [Greaves’ll results froni a sluiilar ex mi- 
v t  with a massof pure sand, ahowlng the average drninage andevaporation for the iour- 

Andamento diurno e annuale della evaporazione. Mem. reg. accad. 
sci. Modena, 1881, 1, (ser. 3). Also Modena. 1881. 28 p. 4to. 
Reviewed in Zeits. Oest. Ges. Met., 1882, 17:242-3; Ann. SOC. mkt., 

he nearly 12 inches durin 

..-P years, 1860-73. 
Ragone, D. 

1884, 30: 35-7. 
The mvlewer doubts Ramna’s statement that there, is no daily periodicity In the rata of 

rhere apparently incoAect odservatioiis are 

Evaporation. Min. proc. intercol. met. conf. at Melbourne, April, 

. ..rJ‘i““ an shown by his self-leeording evi?porometer (see Ragona 1879). also that the 
Z n  er months shun a negative evaporation. 
Ghlhiitd to the method used. 
Rueeell, Henry Chamberlain. 

1881. Melbourne. 1881. 4to. p. 12-13. 
Reclultd of ohselvatious with three forms of evaporators, 1871-1\80. 

Ehw, W. N. 
Beport on hygrometers and evaporimeters, presented to  the Meteoro- 

Metl. council rpt., 1881, (-): 38-30. 
Inetrumenhof the name pattern as descrilied in Shaw, 1877, are nsed io  thesp c s ~ ~ e i -  

logical Council May 10, 1881. 

E& The dlffereut forms gave the following widely divergeut rpsulta: 

MU. 
5.98 
3.61 
9.16 
2 . S  

97.3 

Instruiuents. Evaporn- 
tion. 

BLtlmates that 39 iuillimetera ofthe Piche wale are equirnlent to 1 iulllimeter ofewpwa- 
- from a free water surface. 
.-?$a, J. 

Ueber die Verdampfung au8 einem kreisffirrnig oder elliptisch be- 
grenzten Becken. Sitaber. k. Akad. Wiss. (Vienna), math. naturw. 
Hl., 1881, 83 (pt. %j : 943. Abstract in Zeits. Oest. Ges. Met., 1884, 
17: 63-8. 

{dud7 of the laws of evaporation from circular and elliptical vessels hriugs out the facts 
- , wherean one would expect a NllCh higher rate af evaporation from au elliptical sur- 

- :; b o  from a circnlar one d equal area, this is only the case for thanse ellipses whose 
-;:;..axisis many times qreatur than the minor one. Otherwise the evaporation from an . .:%! surface is but little greater thnn from a circular one. The evaporation from n 
-6 water surface is relative1 less than that €IOU a small one, herause the aui~runt of 

->&iiion is not proportionaTta the area but to the square root of the area. 
‘.Xm, J. and Maxwel l ,  [J. C.] 

Theorie des Psychrometers. Zeits. Oest. Ges. Met.. 1881. 16:177-88. . _  
Mathematical disrnssion of the laws of psvchrometry. German translation of J. r.  Max- 

.3’rartJcle, “Theoq of the wetluilh thehuomeler,” Encyc. Brit., 9th ed., vol. i, 1,. 218- 
-.article “Uiffusion. Edinburgh. 1877. 

%elling, Ed. 
Ueber die Bestimmung der absoluten GriSsse der Verdunstung ron 

eher freien Wasserfltlche nach den Beobachtungen iin Observato- 
rium in Pawlowsk. Repert. f. Met., 1881, 8, (Kl. Mitt. No. 2) :10-9. 
Review in Zeits. Oest. Ges. Met., 1882, 17:373. Ciel et Terre, 

Wild,at F’nvlovsk in the enninierof 1878 fonnd thatthete~uperalareillhis dostlngevapo- 
In 

:=-then paratus was altered so that thc two te1uperaturt.s agreed very closely. Cal~ula- 
-. - by d e  Dalton-Weilenmann formula (Weilenniann 1S7i) showed that the indications 
-ths evaporometar muld then, wit.li hardly any corriction, Le taken as the evaporation 
,th?fme.surfaeeof the pond. The forniiila is s= AP (Y-s) -1- BF, (.V%.s)w. :I aud Bare 

-utontlon at  the temperature of ihe water, a = the va orpresa;rc a t  the dew-pwnt, aucl 
=wind velocity in meters per secund. Describes his &sting instriiiuent. 

i883,3: au. 
-*-x wan wmetimes as much as l W  C.’ 1r;glier than that of the water in the ] J U I I ~ .  

... ::E+ under general muditions v =  the rate of evaporation S = the vapor pressure 

:ymona, G. J. 
A contribution to the history of hygrometers, (read March 16, 1881). 

Quart. jour. roy. met. eoc., 1881, 7(n. 8.) :161-185. . .  
GIvrachronologieal list from 1644 to 187Y of the inventors of hygrometers with a 
:-: description of each instrumeut. Also an alphabetical llst u l  thc saiue wit& Lihlio- 
-:C!* reference#. 
-pions, G. J. 

Evaporation. Brit. rainf., 1881, (-): 46. 
A @nwal discussion of the influence of the size of the evnuorator on the rate of eva o- 

and of the neeesslty of using large evaporating surfaces toaecnre results comparahe 
!fii-&8 actual eva ration from lar e natural hollies of water. Gives the recommendn- 
:-- of the AgricuGrur.1 Congress at%ienna i n  1880 regarding study of evaporation. 

iioli, A. 
Sull’ evaporazione dell’ acqua. Rend. r. ist. Lomb., 1881, 14:57680. 

The influeuce of the area of the evnporating surface upon the rate of evaporation is con- 
sidered subordinate tu that of t h r  temperature and rrlntive hiiruidity. 
Waxington, R. 

Wollny, E. 
See Lawes, J. B., etc. 

Bericht uber dle Verhandlungen untl Ergebnisse der internationalen 
Conferenz fur land- und forstwirthschaftliche Meteorologle, abge- 
halten in Wien in den Tageii vom 6-9, September, 1880. (Aus den 
Sitzungsprotokollen zusammengestellt und luit Bemerkungen ver- 
sehen.) Forsch. Geb. Agr. Phys., 1881, 4: 476-305. Translated 
in Quart. jour. my. met. soc., 1881, 7:117-30. 

Resolutions adopted by the Couference for the development of Agri- 
culture and Forest BIeteorology. held at Vienna in September, 1880. 
Quart. jour. roy. met. soo., 1881, 73117-20. 

“Tlie Conference is of theopinion that observotivusd waporatioo nre important butthat 
on existing iustrumeut can be prowsed for geuecil aud exclusive use. I n  fact it’is recu 
nirwi as an iniiuwiiate reguireiueit to tlevise satisfactory instrumenln and es cial~y sue% 
rn waul11 n h i t  of the accurate ineaauremenl uol oulv frunr free water surfaces Git also from 
dittirreut soils 10 thr thltow and cro ped states. Meanwhile, a&mt.rvatiimr on evaporation 
S I I U U I ~  uot 11e neglected but thvv s!ould Le couduclrd with siwplr fornia of apparatus 
especially tlruse depeudi&un weight, aa well as with the I’idie atiuumeter modified accord: 
iug l o  the suggeztions of Profrssur Cantuui.” (Jer c’mtuui, 1S79.) 

1882. 

[Wollng, E.] 

Uar l ,  Philipp. 
Eiu eliiiacher Verdunstungsiiiesser. Repert. der Phys., 1882, 18: 
63U- 1. 

Au rrapwaliiig verse1 is laterally corrrieclrd by a rubber tube with a vaduated glnss 
cylluder, which can be raised aut1 lowermi. The zero point of the wale is%ronght to the 
name level :w the q,enlog t‘rlviu the evaporating dish iuta the connecting tubr. Water is 
p o n d  into the aplrararris until it. staids at this lerrl. Tha graduated cylluder is then 
raised so that water rises arid till8 the evnlwraliu dish. A t  the end of a definite perlod 
the lhll uf the water level i n  the graduated resefcau be direvtly observed. 

L’ 6vaporation. Ciel e t  Terre, 1882, 3:91-2. 
Discusses the. questious raised Iry Tauchiui. de Leaseps. andRymocs, re rding the neces 

sity of largc evaporatiug vessels fur approximstinp; natural conditioos. (%ncludes that the 
rate of evnl~omtion increases in proportiou 88 thv size of the evaporometer employed 
diluin lshes. 
Cunningham, Allan. 

Recent hydraulic experiments. Proc. inst. civ. engin., 1882, 7:1-36. 
Mc.:iwir?iueots of evaporatiun wrrc ma& on the Cinugw e;iml near Rourkcr iu northern 

Ioclta fur 25 months during 1 X ; M .  The er;ipoiator was a eiuc an, I 2  by 12 by 9 inches 
resting io a wuuden’faame aud biiuyed by air  cliaiubeir so as to l h t  ou the surface of th; 
canal. The observed rate of rvaiiurutiou was reinarkably low. the average belng only 0.10 
inch per day; whereas 0.50 lnrli per day i$ said to be a common rate for Iudiai l a d  ex- 
Imeres. The causr of the low rate appears to le the estreole d d n e s s  of the canal water 
which is froiu the snow-fed Ganges. Ou May ??. IS77 at  230 p m tlie air  temperature 
was l 6 P  F. in the sun. anal 1 0 9  iu the shade, whilc t h i  water wis  o&y 66” inride the an 
ant1650 In the rand. The highest recorded teniperature of the canal watcr wasonly 75.5gF. 
The total era owtlon from the whole surface of the ~wxd and its lrauches was estimated 
at  ahout 47 r u h c  feet per second, al*oiit 1/1W of the full supply of the canal or the entire 
aiipplj for ten niiuutes d ~ i l y .  
Decaudin-Labesse. 

Marche diurne et  annuelle de l’kaporation, par le Prof. D. Ragona, 
directeur de l’observatoire de Modbe.  Ann. soc. mkt., 1882, 
30:35-7. 

Man) variations hot no w h i n  periodicity, are shown In Ragona’s cnrve of dail 
evaporatiam I%ee Hngoua, 1891.) The iudueure ut’wind ou evaporntiun la shown to be sue{ 
that “ i f  all other iustruiucnts were larkin tlie self-recaBrding evapuroiuerer would surlice 
to ind cate htroog gusts of wiird, eveu w k n  the evaporourcler is sheltered.” Raeona’s 
forinola is E d  1859 ~4.l)I823~’+.101-15F, rhe re  ~=teNjRlrtule, t’=rdatiVe bumiditv 
F=tlie vebwity of wind io hiloiurtera )er hour. The rrviewer expresqes surprlse at e& 
deocer of ‘I ueyatlve evaporatiou.“ Tlie differenrex lietweeil the temperatures of the air 
and dew-point are tabulated, shamwing that this diffrrencc is very swall iu winter when 
“uepative evalrwatim ’’ often ocvum. The ratr in a closed sunless place seem to he gov- 
erned by the smile laws as tbuse for ILU opcu suuny plate. The iuaxiiun and niiolma for 
the year follow those of the iemperature. The total annual evaporation at  hlodeua is 
determined as 223.10 millimeters. 
Dewar, D. 

A new theory of Nature; containing observations on weather, tides, 
capillary attraction, evaporation, and sun-spots. London. 1882. 

In experiinruta with evaporatiun frwu water io capillary tulles, It was rhown that in  
ves~els liaviug aurhces and bases of equal arcas. thr smaller the free rurface and the less 
the height of the liquid the greater is the ev:iporariou. 
Freeman, 8. H. 

On the question of electrillcation by evaporation. Phil. mag., 1882, 
1 3  (5):398-406. Notice in Ciel e t  Terre, 1883, 4:287-8. 

‘rhe theory that evaporatimi is the source of atinoa hpiie electricity, first proposed b 
Voltaaud uplielrl more or less b Pouillet, Tslt, and daukiyn,  is here controverted. “ & 
the charges of electrlcity I,ro~flicvd io euperlnients with evaporxtim are really due to 
evaporation (and not. to friction and Icakage, as is more prol#able), and if evaporation is 
thy priucilml snume of atinosplreric electricity the calculationa of the aniouut of evapora- 
tisw uecesnar to imodiice oue flush of l ightdug show that a much greater guautity of 
r a t e r  would fk required than isever found iu a thundrrcloud.” Further the total annual 
evaporation from the earth will not account fur thr annual uuiuber uf lightning Uashes 
usually ol~*ervable froui any one place. 
Langer, Th. 

Vergleichende Beobaohtungen mit den1 Evaporimeter Piche unter 
vielerlei Exposition. Forsch. Geb. Agr. Phys., 1888, 5:105. Ab- 
stract in Zeits. Oest. Ges. Met., 1882, 17:375. 

Expcriuients coiupdng the rate of evaporatlon froiu four Piche atiuometers in dilfeerent 
exponares were conducted during the summer months of 1880. accompanied by o h r v a -  
tioos on tii,es teiuperature uf each the cloudlness, relative huniidit , pressure, and wind 
velocity. l l ie  rate increased w i d  the drgree of exposure. The d c h e  and partlcularl 
the form as iuoditied by Cantoni (1879), is recommended for the purpo&s of agrieultura~ 
nieteorology. 
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Latham,’ B. 
Esperiments with Greaves’s floatlng evaporator. Proc. inst. civ. 
engin., 1882, 71:47. (In the  discussion following the psper by 
Uunningham. 1883.) - 

For a pneral descriptlou of thls ap aratua nee Rymous, 1869. In these exyerirttrnts the 
author bring8 out the fact that tau hi$ evaporation rate may be producrd hy thc capillary 
action of the water on the sides of the vessel. From a nnmher of eva1,oraturx painted 
difTerenl colors the rate was always higher, even from the black, than froiu-the plain copper 
because the painted surfaces induced greater capillary action than iuetnl. Further ex! 
periments show the Influence of the size, of the vessel, the larger the vessel in proportloii to 
the surface exposed to eva ration, the smaller is the marginal ring up which the water 
paaaes by rap1 larity and t% leas is the evaporation rate. 
Robie, David. 

Rain and Dalton gages. A letter to the Editor. Symons’s met. 
mag., 1882, 17 :18C6. 

Erperlmentn with the Dalton gageat Bedford England showed that In I882 almost hall 
the 28.42 inrhes of rainfall was eva y t e d .  T1;e monthl; peecntages of this ainonnt that 
gmlated Into the ioil were HB fol OWE: January, 6% February, 50; March, 66; April, 43. 

ay, 54. June,20; July 51; August, 8; September, 40; October, 46. Noveniber, 67; Decein! 
ber. 94. ’ Dalton ga %a oi variourdepths in operation at Rothamskd show that tlie moistnre 
in the soil may b e h a w n  up from cousiderable deplhs by evaporatlon, one gagr k i n g  5 
feet deeu. 

mag., 1882, 17 :18C6. 
Erperlmentn with the Dalton gageat Bedford England showed that In I882 almost hall 

the 28.42 inrhes of rainfall was eva y t e d .  T1;e monthl; peecntages of this ainonnt that 
gmlated Into the ioil were HB fol OWE: January, 6% February, 50; March, 66; April, 43. 

ay, 54. June,20; July 51; August, 8; September, 40; October, 46. Noveniber, 67; Decein! 
ber. 94. ’ Dalton ga %a oi variourdepths in operation at Rothamskd show that tlie moistnre 
in the soil may b e h a w n  up from cousiderable deplhs by evaporatlon, one gagr k i n g  5 
feet deeu. 
Sreeneveki, Boris. 

Ueber die Verdampfung von Fliisslgkeiten. Jour. Rum. phys. cliem. 
soc., 1883. 14:42&89, 487-98. Abstract in Beibl. Ann. Phgs. und 
Chem., 1883, 7:888-90. 

In the lnveati tion of an atmoiueter constructed by Petriisbevski, whlrh allows eqwr:i-  
tlon not from a% surface tout f m u  the curved surfwl: of a drop segi~ieiit (l’ropfeuseg- 
mente), It developed that the amount uf evaporation is proportional to the ~4rci:ruferrnce 
of the segment and not to the siirfaee. This confirma the conclusion reache4 theoretically 
b Stefan in 1881, that the amount of liquid evaporation fNJm n circular hole in a Hat aorfacr 
sl?ould be proportioual to the circumference of the hole. 
Stelli&, Ed. 

Ueber die Abhiingigkeit der Verdunstung des Wassers von seiner 
TemDeratur und von der Feuchtiakeit und Bewegung der Luft. 
St. Petereburg. 1882. 43 p. 4tor Also Repert. Met., 1883, 8: 
No. 3. Abstract in Zeits. Oest. Ges. Met., 1883, 17:373-8. 

Observations of tlie eraporatiou (hy a Wilt1 evaporonieter) and other meteorologieal 
elements were made ever two hours at Nuknas from hlav to Septetuher 1675. He unes 
the Dalton-Weilenmann Lrmula see Stelllng, lsS,l]. d&d (Y-8) J r  +h(S’--s) wd- in 
which &=the evaporation in  inilfimetera for the time dz, &‘=the vapor pressure of &tu-. 
rated air at the temperature of the evaporatin watm r-the actual va or pressure of the 
air in niilllmeters of mercury. rc=the wind vefocity ib kilomrkm per !our, and A and B 
are constants evaluated from the olleerved eva ratio0 de th. Concliides that the Dalton- 
Wellenniann formula la reliable to within f l p r  cent o f  the actual depth of evaporatlon 
in the open and to within f 15 per cent of that epth under a shelter. 
van,Woht, P. Viotor. 

Evaporombtre LI plongeur. Ciel et Terre, 1882, 3:430-2. 
Describes In detaIl the design of an evaporometcr of the Lamout (1868) type. 

Verdunstungsmesser in Pawlowsk. Zeits. Oest. Ges. Met., 1882, 
17: 367-8. 

Describes and illustrates the floating evayoronieter deviser1 by Wild and described by 
Stelling, 1881. 
Wiedemann, Chstav. 

Die Lehre von der Electricitilt. Braunschweig. 1883. 5 vol. 
In 1: 240-1 and 4: 628-9 there is a general dillcussion of the pneration of dectrlcity by 

evaporation, and of the ihloence of electrification on evaporation. 

1883. 
Blake, Lucien. 

On the production of electrlcity by evaporation, and on the elec- 
trical neutrality of vapor arising from electrified still surfaces of 
liquids. Phil. mag., 1883, 1815): 211-24. Reviewed In Ann. Phys. 
und Chem., 1883, No. 7; Zeits. Oest. Ges. Met., 1883, 17:4X8; Ciel 
et Terre, 1883, 4: 311-12. 

Two diflerwt methods of experimentation lead to the conclusion that “the charge [pro- 
duced by evaporation from sea-water] is tiBo small in proportion to the wa-w.rter evapu- 
rated, to be used as a basis fur mathematical calculations concerning the electricity resi- 
dent in the clouds [see Freeman, l832]. Nor la i t  a siitRcieiit ground for the assertinn that 
the simple c h a n p  of a liquid intu a vapor produces eliktricitv.” llther ex eriiiientx seein 
to show that ‘ the vapor arising from electrified still s u h a r e ~  of liquid! is elrctricdly 
neutral.” 

L’eau tombee et 1’6vaporation 13 la surface de  la terre. Ciel et 

Abstract uf John Morray’s estimates of evaporation fiviii rainfall and ruu-off. 
Terre, 1883, 4: 18-20. 

Dieylafait. 
Evaporation de l’eau de mer dans le sud de France e t  en perticulier 

From experiments on the French Nediterranean mast in the region of the delta uf the 
Rhone It is concluded that the avera e dally evaporation from sea-water, even at  slime 
dis tsnb out from land, is a t  least 6 mhimeters. 

dans la delta du Ith8ne. Compt. rend., 1883, 86: 1787-90. 

Dieulafait. 
Evaporation des eaux marines e t  des eaux douqes, dans la delta du 

Bhhe  et A Constantine. Compt. rend., 1883, 87: 500-2. 
The ratlo between the eva ration uf salt water and fresh stated by Boudaire as 62: 100 

ia  believed to be inexact. &e ratio found by the weighidg method was not lower than 
M.5: 100, and it is shown that theoretically this ratio is not lean than 98: 1UO for norinn1 sea 
water. Observations conducted by Pelletreao at Constantine show an average daily e v a p  
ratlon of 8 millimetern from May 1 to December 1,1881. The daily average fur the year is 
calculated aa 6.6 lullllmeters or 6.3 millimeters from mea water. 
Lal-e. 

[Note on a paper by Sslles.] Compt. rend., 1883, 87:349-50. 

I n  ruiinection wlth Roudalre’a plan of an Inland #ea the experimeuta of Salles, 1883 are 
mentioned as showing that evaporation Is not so great’fronr large botIiea of water as udser- 
vations of evaporation from small instruments seem to iudirnte. 

Evaporation from irrigated rye grass at Croydon. Proc. inst. civ. 

In discussing O’Nearr 1893 the author cltes experiments on the rote of evaporat.ion 
fmJiII an artificial1 isolaiecl piot of irrigate11 rye grass, showin a loss by evaporation of 
1B3.P inches from J%ne 18, 1870, to June 12, 1871, while the rxinfah for that periud was M.03 
inches. 

Latham, B. 
engin., 1883, 73:238. 

OMeara, Patriok. 
northeast Colorado. Proc. inst. civ. engin.. 1883. 733178-213. 

The introduction of irrigation into new countries, as illustrated in 
- .  . .  

Discnssion of problems arising in an investigdion of irrigation possibilities, such as 
evaporation from soil, evaporatlun of snow, and evapuration f m n  reservoirs. 
Ragona, D. 

Andamento diurno e annuale delle evaporttzione. Mew. reg. aacad. 

‘Chis nrticle is lualnly OCL‘II izd with errors and correeliuns of the formula developed In 
Ragma, 1881 (sec Decandin-taliesse, 1882). The cifect uf wind on ev;lpuration is illustrated 
by a typical daily curve 

sci. Modena, 1883, 1 (ser. 2):145-70. 

Salles, A. 
Erp6riences sur  l’bvnporation faites ii A r k s  pendant l‘annhes 1876 ti 

1883. Comp. rend., 1883, 97:347-9. 
Observations of the evaporation from water in three maaonry tanks 3 meters syu:lre wltli 

the surface of tlir water at various levels. Special lnstrnlueuts were deslgned for aciurate 
iueaaurrnients. The average anniial evaporation WRB 1.050 meters. A Piche atmowrter 
gave 2.m luctera Previo:ts observations by 1i:tuparln at  I J r a O g e  (sixteeu years) gave 1.876 
meters; by Cotte a t  Cavsillon I two years), 2.194 metern‘ by Got& a t  Arlen (Gve years) 2.565 
inetem, and Iry Valles at  Marseilles. 2.350 meters. Th& IngBnieurs dr ponts e t  drauskes at 
Dijun found 0.594 meter from large basins of inasonry. 
Sresnevski, Boris. 

.Ueber die Verdalupf ung von Fliissiykeiten. Jour. Rues. phys. chem. 
800.~ 1883, 15~1-9 .  

Concludes his paper of 1%2. 
Tromelin, (3. le Goarant de. 

La grele, les trombes, l’blectricit6 atmosphhrique. Rev. sci., 1883, 

resent In wind-eaused 
evaporation; but does not believe quiet evaporation can produce erectrlcity in unchanged 
alr. 

1884. 

pt. 1 (-):779-85. Translated in Phil. mag., 1881, 17 (5):245-7. 
Believes that atmospheric electricity rrsiilts from the friction 

Abbe, Uleveland. 
Progress in meteorology in the year 1883. Ann. rept. Smithsn. inst. 

for 1883. Washington. 1884. p. 27, 43, 65. 
Suinniarlzes Stefan’s (laSl, investigations, disriirses the relation of cvaporatiuu tu elec- 

trlcity according to Blake (1S83), describes the Stelliug and Wild evapolwmeter, (me Stell- 
lnu 1881). and ieviews Lanner’s (1883) results with a l‘icht; instrument. 
Acireile, Osservatorio~ Meteorologico Pennisi. 

Riassunto delle osservazioni meteorologische 1882-3. Acirede. 

ration, and i-ainfall for 1 W A  gives totals by decade8 and 
months. The total observe&nnoal evaporation was 1694.2 millimeters and the rainfall 
967.5 millimeters. 

1884. 
.4 talde of humidity, eva 

Decaudin-Labesse. 
See H. Mohn, 1884. 

Descroix, Lbon. 
Sur l’exagtiration du pouvoir Bvaporant de  I’air B I’bquinoxe du prin- 

temps. Compt. rend., 1884, 88:1352-5. Abstract in Ann. soo. 
iii6t:, 1884, 39:309. 

From observations with a I’iehe evnporonieter it Is conc1:tded that “general vaporization 
of pure water at tlie surface of the pa jer varies aa the ratio between the aquare of the num- 
ber which measures the lowering of tie dew-point on one side and the atluospheric tem- 
perature on the other.” The author notes an increase in the evaporating power of the air 
in the spriug, also the fact that evaporation under widely dimrent temp~raturea. ( l P G . ,  
afternoon in spring, 220 C. in midsumiuer), may he ahooliite1,y the rame, althoiivh the rela- 
tive humidity is not lower in April than i n  July. A talllr glvrs the coinparatiie rang of 
rvapoIatlon and related meteorological phenomeua from lSi3-84. 
Eser, Carl. 

Untersuchungen iiber den Elnfluss der physikallschen und chemi- 
schen Eigenschaften des Bodens auf dessen Verdunstungsver- 
miigen. Forsch. Geb. Agr. Phys., 1884, 7:1-124. Review in Met. 
Zeits., 1885,2:130-8. Abstract in Fortech. f. Met., 1885, 11:37-41. 

Incliidas critical reviews of the work of Scbubler Meirler Wolff, Nessler Hellriegl 
Halarlaudt. Johnson, ctc., on transpiration and evaporation &om soil. FTUN h e  author’; 
own experiments i t  is  concluded: (1) Evaporation de nds mainly on the amount of water 
in the soil. all aoils evaporate equally when saturate% (2) The evapurating siirface Is at 
the surf& until the saturation of the sol1 is less than 50 per cent when the eva orating 5ur- 
face sinka. (3) Ev:qorcttion depends on the porosity of the iipper layers a n l i s  decreased 
by the d r  ing of the surface. (41 Soils of a high rate of evaporatiou lose less water as thvy 
dry fJilt t ian  those ha r ings  lower rate. ( 2 )  hvaporation ~ m n i  a ~ n g h  surface is  greater 
than that from a smoath siirfave. (6) The physlral structure and organic content cBt Lhe 
sol1 we  of primnrv iiiiportanie hecause of the water rapacitv and capillarity. humus eva o. 
rat- most sand l’eaqt, and clay ie intermediate. (7) hvapohtion is greater from the darfer 
colored a h .  ( 8 )  The a i l  covering is mule important than the soil iL%elf jlant-coyered 
soil evaporates iuost, hare soil next, sfraw-wveted laud least. ( 9 )  Capill~rfty may cause 
sa1t.y to awumiilatc at the t9 . (10) Nanitres cnntaining salt3 retard evapuration by in- 
creasing the salt content of de aurface layer. (11) Inclined siirf;tces evaporate iiioisturs 
at iates In the tollowing order, south, east, west, and north. (19) Evapuration varies with 
the seasons. (18) Evaporation is in prolmrtion tu insolation: 

Traduit par Decaudin-Labesse. 
M o b ,  H. 

Le,a phCnom&nes de l‘atmosph8re. 
Paris. 1884. p. 35, lOCl2, 114, 139. 
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Discnsses the file of water vapor in the movements of the atmosphera Defines and 
slates lam of evaporatlon and heat of vaporization. Deseribea and figures the Delahaye 
evaporometer. General discussion of the causea which determine the amonnt of evapora- 
tion. Figares for t0t.l annual evaporation given tor different localitlea 
R a g o n a s  D. Ann. met. ital., Ser. 11, 

Devises a mathematI.ca1 expression, employing the meteorolodcal elements, by which 
the calculated evaporation agrees closely with the observed evaporation at Bfodeua for Bve- 
da periods from 1879-1885. The instrument used was a simple cylindrical glass dish with 
a &vice for obtaining accurate readings of the level OF the water. 

Andamente annuale della evaporazione. 
1884, 8 (pt. 1): 67-67. ,Also Rome. 1886. 16 p. 4t0. 

Ramsay, Alexander. 
A bibliography, guide, and index to climate. In  the Scienti5c Roll 

and Magazine of Systematized Notes. London. 1884. - 
For evaporation see nuder Aqueous Vapor: Bibliography, lOsZl8SS (incl.) and Notes, p. 

177449. 
Symons, (3. J. 

Evaporation. Brit. Rainf., 1884, (-) : 9. 
Notice of the I~NOVSI to Camden Square, early in 1 8 P  of the large tank (Symous, 18'10) 

which had been used for observing evaporatlon at Strathhela Turgiss. 
Viiies, Benito. 

Obeervaciones magneticas y meteorologicas del Real Colegio de Be- 
Habana. len de la Compaflia de Jesus de Habana, Ano de 1875. 

1884. 4to. 
Evaporation records for Halmna, Cuba 

Wollny, E. 
Untersuchungen fiber die WasseroapaciMt und das Verdunstungsver- 

magen verschiedener Streurnaterialien. Forsch. Geb. Agr. Phys., 
1884, 7: 309-321. 

Soil mulches, peat, loam, and mud, allow greater evaporation than mulchea of dead plant 
park Among the last the moss mulch allows reater evaporation than one OF needle leaves 
or of broad leaves, the latter being the most edxtive in retaining soil moisture. 

1885. 

Adreale, Osservatorio Meteorologioo Pennisi. 
Riaasunto delle osservazloni meteorologiche, 1883-4. Aclreale. 1885. 

Table of evaporation, raintall. and humidity For 1663-4. Total evaporation, 1686.1 mil- 
limeters, and rainfall, 942.8 millimeters. 
Ohabmeix, J.-B. 

Evaoorombtre du sol. Bul. mht. HBrault, 1885. (-1: 79-86. - .  . ,  
Describes a rompllcated arraupment For isolating soil in order to determine the rate of 

eva ration oFits moiature. -4 ziuc eva ratiug vessel, SO by 80 by 30 centimeten, is Riled 
witrmil and buried in the ground. E p o o t  froni a gutter around the upper edge leads 
the ercas OF rainfall tu a bottle. An undergmund mervoir suppllea water h capillarity 
to the aoil ex erimcnted with. Water is introdwed into tho reservoir, and ticnce tu the 
whole apparafiis, by a tube leading From the surhce of the roll. 
Chillemin, Ambdbe .  

Le Monde Physique. Paris. 1885. 5 vol. 
-De.gcrlptions are given OF the Piche and the Delaliay eva rometers aud a aelF-recordinx 

we1 hing a paratus for determining evaimratiou from s o i c a n d  plahts. Tables o f  obser- 
va&s witi  the Pi& iostrunieot conipare the rate8 of e ra  oration For da and night 
&ofor summer and winter. Another tahlegives the auoua?evaporatlon lo Jfferent pard  
ofthe worldand the total annual evaporation From tlie earth's entire s u r f m  (Volume 5, 
p =.I 
Hadem, 1. 

Memurement of evaporation. Nature, 1885, 32:357. 
M b e a  a dif&re.ntial evsporometer in which water flows Cmm a reservop through an 

eva ratin tank iuto an over6ow receiver. The loss h n i  the reservoir minw the gain 
in %", recefver equals the evaporation From the exposed sureace. 
Ho daillesF. 

%tudes des pluies de 1885. Bul. m6t. HBrault, 1885, (-):41-60. 
A comparison of monthly rainfall wlth the simultaneous evaporation furnishes a Factor 

-ing the relative huiiiidity of each Nonth. 
Houdailles F. 

Sur lee lois d'6vaporation. Compt. rend., 1885, 100:170-2. 
Dalton'sformiila, &J3Cf, where E =  evaporation Froin a unit surface In  a unit of H 

time F=the vapor pressure a t  the surface of the liquld x the vapor pressure OF the air  
*'the atmospheric pressure, and B=a consbotdeterdned b the extent of the eva r! 
atlng surfwe, is found not to a p d y  to observations with the h c h e  evaporometer w% 
the wind effect is considered. Con6rms Dalton's diseover that eva rntion from Inrw 
evaporating surhces i s  proportional to F - J  The evaporatLn iu mill!&is per hour per 
y e  centimeter From a surface OF 1s cm*= 1.46 ( F - n ,  hut the least agitation of the air  

the relation. Experiments show that an air current with a velocity of 0.25 meter 
m o d  raises evaporation From 4.4 to 18.8 niilligrama per square centimeter per hour. 

f&lopa a formula For the Piche instrument. 
Houdailles, F. 

Sur 1'6vaporation dans I'air en mouvement. Comp. rend., 1885, 
101:4%31. 

Rhawn that the tamnerature of the Piche atmometer Is lntermediate between that of the 
&&that oFthe-w&bulb thermometer. The rate of evaporation per &pare centimeter 
ax rewd in milligrams per hour, as determined by efperimepts with temperatures From 
6Q& WC.. humiditlea from 42 to 82 per cent, aud an 81r velocit) of 9.0 meters per hour, is 
exactly gIien by the relation, 

. . - .  
There P= the evaporstlon rate and F - f =  the difference between the va r pressure a t  
the rater surFuce and in the free air. Evaporation is greatly inluence& air more- 
mentup to a certain veloclt but he ond that I t  is hut slightly aaeCted. Evaporation, P, 
i n a c l i m n t o f a i r o ~ a n y  v e k i t y  w i h k  

p= 2-+ 8.(F--f) (V+51' P), 
I#. 5 V  1 +O. 24 (F--f ) 

where the evaporation in  uiet air  and V=the wind velocity. A table compres & 
c u l a t t d I d  obaerved evaporat?on at  dffemnt wiud velocities. 
Jaokson, Louis dAguilar. 

Egypt, and India. 
Statistics of hydraulio works and hydrology of England, t.hneds, 

It is stated p. 437 that the annual eva ration t h m  RIjputanr Tanks for the pm 1- 
was a 4  feet h e r e  i x p o d  to wlud aud%Feet where sheltered the annual runhll  
2 Feet. On p. 465 he states that the amount Of evaporation frbm Vahar Tank, north of 
Bombay, wan 2.5 feet iu the eight mouths oFthe dry wmn. 

London. 1885. avo. 

Sprung, A. 
Lehrbuch der Meteorologle. Hamburg. 1885. 

Discussion (p SlZl8) of the molecular physica of e v a & d i o n  and the conditions most 
favorable for it '  In a mathematioal discussion of the aubjeot he ; o h  the formula d e v a  
by Weileumann (1877). Quotes Chapwn, 1856, and Bsgona, I d ,  on the relative evapom 
tion from salt water and freah water. 
Symons, Q. J. 

Evaporation. Brit. rainf., 1885, (-1:s. . .  
Reports evaporation observations of the Strath6eld Tur  Iss tank contlnued a t  a m d e n  

Square, where the took tS runt 1 Foot 8 inches in a g r a a  pkt.  A table OF obeervations 
companies the notice. 
Tait, P. (3. 

On evaporation and condensation. Abstract in Proc. my. 800. Edinb., 
1886, 1391-5. 

Discuws the necedaity For condensation nuclei. 

1886. 
Chabaneix, J. B. 

84-94. 
Hernoire sur  1'8vaporation du sol. Bul. mBt. HBrault, 1886, (-): 

Shows that the cultivated soils evaporate less than the natural soils. DiEeWrent loill pm 
sent different ratios var ing Froom 0.75 to 0 48. In this bulletin are given c u r m  of w- 
perature, relative hhmidty, and evaporation. See Chabaneix, 1W, for description 
of method. 
Fitzgerald, Desmond .  

Evaporation. Trans. Amer. SOC. civ. engln., 1886, 16:581-6&. Ab- 
stracts in Proc. inst. clv. engln., 1887, 88:516-7; Scl. Amer. sup., 
1886.2 1 :8693-4; Van Nostrand's engin. mag., 1886,36:41-3; Amer. 
met. jour., 1889, 6:7-8. Quoted by Rafter. 1903. 

Defines the rate OF evaporation 8s the dlffereuce between evaporation and &ndenmtlon 
Other thin being equal the dlmrence hetweeu the temperature OF the water and that oi 
the dew-po$ot determind evaporatiun. The prlnci 1 points to he conddered in a study 
of atmmpberic aquoous vapor am Temperalure of !Ce air, dew-point, rapor pmK4Um ab- 
l u t e  and relative humidity, saturation deficit, and the weight of a cubic Foot OF air h the 
time of the observation. 

Experltuents upon the influence of beat on evaporatlon, E, gave 
E=U.OI~ i v-~,) t awl:! ( V-~)C, 

where I'=vnpor pressure OF saturatioii at temperature OF the water surface a d  ~ = p m  
veiling vnpor pmsure Of the air. IU experiiueuts to determine the influence OF wind the 
eva orating pans were moved illto the open air sod anemometers were plMed at the fevel 
OF t\e water in the pana The formula for evsporatlou then beoomeq 10 heing the wind 
velocity i n  miles per hour: 

An approximate Forinula sufficiently accurnte for most purpoaes is 
E=[O.Ol4( V-w) +0.0012(V-u)~ (1+0.67lof). 

E=(- . - -  V-u) (1 i t  w). 
60 

Concludes with StcllinR and Dsoiell that ordlnary barometric changes are LIO slight that 
they cau not materially affect the result. A large number oFtrlal8show that iFobsemtiom 
are taken with suftident accuracy and frequency very exact results may be obtdned by 
of the ahove Formula, whether the experiments are conducted i n  the IUD or shade. 

Descrihea an instrumeut mwrdiug continuously air tam rature., wind velodty, .nd  
evaporation devised in 1W sod installed a t  the Chestnut air Maaa reae.rvoir Beoo& 
by this and btber instrutueuts show that the ruaximum eva r h o a  d&s not occur on tbe 
hottest days but may be. expected on a cold da p m c d x b y  warm weather. M b a  
eva oration btudies a t  Beacon Hill Reservoir dscusses evaporation in the winter and 
revfews the work of Williams Greaves Mill& Dines Latham Field &Ilea, and bi ld .  
Regs& nieasurementa of the dvaporatidu From bmall dlshes not(imme&d in water not 
even approxiwting the losses from a large body OF water. (See Bigelow, 1907.) 

La pluie e t  1'6vaporation dam la Beauoe. Bul. assoc. sd. de Frmce, 

Observations showed that  fro^ 1873-1877 the soil era oration eiceeded the raintall. From 
1877-18118 the soil received more water thau it lost. Betieves that springn are cnulled'b rn 
excess of rain over evaporation and considem 1000 millimeters the excem neoermry & M) 
moisten tlie lower layers o f  soli that springs will flow. 

Harreaux et Gruget. 

October 1886, (-): 58. Abstract in Ann. 800. m&., 1887, 86334. 

Houdaille, F. 
Marche compade de la pluie et  de 1'6vaporation aux divere mole de 

l'annbe. Ann. soc. mbt., 1886, 34: 191-2. 
The dryDeM OF a climate is expressed by pLE, in whlch P=the rain retalned in the 

E ~ 

soil, E=the eva oratiou from soit and lants during an equal period These are d e d n d  
From the rainfaly, P, and the evaporafion, E, as indicated by the Piche evaporomebr. 

The monthly valuea OF k c a t  Montpellier, for the decennial perlod, 1873-1884, Bow that 
E 

the dry period commenws in February Is interru ted in Aprll and Enishes In August, the 
most humid month being January and'the driestsuly. In order more neul to approach 
the value OF P the rain intensit 'wasstudied with a recording rain gaga &rives a For- 
mula For the rate of evaporation k m  the Piche instrument. 

Marche annuelle de l'humidit.6 du eol. Bul. m6t. HBrault, 1886, (-): 

Concliisions: (1) Evaporation From soil depends on ita phydcd p y r t i w  particularly 
on its clay content. on i t a  Faculty OF imbibition, and the rate of cap11 ary SMlent of water 
In the d r  soil. (2) In a soil posse8slng a high power of imbibition the variations OF hu- 
midity af0.S meter depth have never exceeded on&ifth of the maximum water eonten4 
which hsa amounted to 18.1 par eant lo clayey soil andto 16.9 per cent in iem oompaot al- 

Houdaille, [F.] 
53-64. P1. 3. 
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c a m u s  clay soil. [a) The date of iuloimum soil humidity h w  not been connerted with a 
certain seawu it results at one% from the value of evaporation measured lo  the alr  aud 
the length of h e  intervals of time which separate the consrcutive rainfalls. 
M a r i b - D a w ,  F. et R. 

&vaporation du sol et des plantes. Jour. agr. prat., 1886, 1 : 857-8. 
Noticed in Forsch. Geb. Agr. Phys., 1888, 10:66. 

A brief note on the ratio of perco~iltion to rainfall in rase of enclosed masses of soil with 
and without vegetation. The aluount evaporated is alerircd by subtrnrtion. 
Ragona, D. 

8ul period0 diurno della evaporaaione. Nota. Turin. 1886. 7 p. 
presents tahles of precipitatiou, wiud direction and velwity, t e m p ~ ~ a t u r e  and rvapora- 

tion, observed every two holm iu Urtolmr, 1885, with pentad nieiins. Ihp cal~ulated evapo- 
ration shows close agreement wlth niea.Jiiremeiit8 made with a iulcroineter ga The cal- 
culated curve shows two iuaxima and two iniuim:i, occurriup a t  equal intprv:%of I hour8 
c;&ch. The principal niaiiiniilii falls wllll the inaviiuuiu teniperaLiire. bot the Inrincipal 
minimomlags two to t h w  h9urs Inellind the minimum tenlpPratllre. The autlinr consider* 
that ihrllier experinwnts are neccs*ery before aL'wpLing the xccoiid:cry insximum sui1 
niiuimum. 

Evaporazlone comparta ,  etc. Ann. mrt. ital., 1886, parto I. Author's 
Ragona, D. 

a h t r a c t  in Met. Zeits., 1889, 6: [31]. 
m e  evaporation in  Bfcvico, in the shade both ohserved and ralvulated, is compared 

with that a t  Modeoa The rate is higher iu dlexivo from I Ictolmer to April aud lower from 
Mar b1 Hepiember. A coinparivoo of the evaporxtiou in the run Ihr nu'th placer shon* 
simil:ir differencer in the rates. I n  badh cnseq tbr  rates for the two regions heroine equal 
toward the last of Pep'enihPr and the I:mt of April. The ratio het.weeii the evn ~,rat lon in 
s110 sod shade was calculatefl, aud a tnMe comparea the ratios ohtaineal tbr i&exico aui l  
Ndens.  Tlir annual curve of thir ratio is shown to be ideotieal with that of the relative 
hiimiditv. The relation of the mnkiniiim and nrinimuiu to the apriug equinm and the 
so~sticesh discussed. 
Ruesell, Thomas. 

Differences of still and whirled psychrometers. Mo. weather rev., 
1886, 14: 899-300- 

Empli~izes  statistlcallg the need of active ventilntioa of thr wet- and dry-lmlb psy- 
chrometer. 
Shidloveki, F. 

Diffusion der Gase and Dlmpfe durch porZIse KiSrper. Jour. Ruse. 
Abstract in Beibl. Ann. phys. chem. soc., 1886, 18(6): 183-804. 

Phys. und Chem., 1887, 11 : 618-80. 
Discusses the rnte of the diffusion of \'apor through a porous uyliotler. 

Symons, (3. J. 
On theevaporation from a water surface. Brit. rainf., 1886,(-): 14-17. 

&Wrlbes the method of olwrring Ihr evepwation fronr the large tank a t  Vamilen 
square. A small still-well is mndr by iueani of a bnx 4 hv 4 Imy 12 iuvlres having a sinal1 
hole in the bottoni. By means of the hook-caw vnriaiion'r i n  the level cob be read to 0.01 
inch. 
Teisserenc de Bort, Lbon. 

Teisserenc de Bort, Leon. 
YBtBorologie. 

L'Bvaporatiou. 

Rev. scl., 1886, 36: 528-33. 

RCwmB d'un travail de M. Ragona e t  des recher- 
ches plus rhcentes de M. Houdaille. Ciel e t  Terre, 1887, 9: 510-18. 

Review of Ragons. 1886, (1st title). ciives Houdaille's formula (see Hwdaille, IS%, 
M title). 
VenukofP. 

sur la vitesse de  dess6chemwt des lacs dans les cliinats secs. 
Abstract in Ann. 600. mbt., 1887, Compt. rend., 1886, 103:1045. 

85:18. 
From the statement nf the Kiieriau ex dorer Nicolski. that the level Lake &dkasli 

(area akmt 19 000 B uare kilometers). is ioweidrl I meter every hmtcen r w  fifteen years, i i  
is calculated h a t  t l e  amouut of water annildly era orated niust be ~ , ~ , o l l 0 , u o O  cubic 
meters, if none is lost uorlcrg~ountl. Under the mxuence of this rapid craporation the 
sonthern part oftbe lake is gradliallg being tmusformed luto a de iorit ot salt, as is also 
the 

1887. 
with the Casplau .Sen, au already dry c1im:ite 1s becumlng drier. 

Chabaneix, J. B. 
M6moire sur 1'Bvaporation du sol. Bul. mBt. HBrault, 1887. 

Continued finm 1886. 
Davis, W. M. 

Water vapor and radiation. Amer. met. jour., 1887, 3:443-4. 
Dlscasses relation between size and speed of evaporation of water partidcs floating in the 

air. 
de Touchimbert. 

Observations nietkorologique b i tes  h Poitiers en octobre et novem- 
bre, 1886. Ann. soc. mBt., 1887, 35:46. 

The evaporation for Oclobrr war 33 millimeters, for Noremher, 24 millimeters. 
Denza, P. Francesco. 

Meteorologia Elementare di Roberto H. Scott. (Translation). Milan. 
1887. 

See Scott, 1887. 
Harreaux. 

Observations hydrombtriques de la Beauce. Ann. BOC. mbt., 1887, 
35:'242-7. 

Compares the rates nf evapwation from various surfaces under diflerent Pxpoaiires. 
Obwrvations for the drst thn?e gears NheJWd an exioss nf evaporation equal to the cube of 
the rainfall for the same prriod; in 1876 rainfull and evnporatiam were eguoll; in the IJlow- 
iug years the rainfall exceeded the evaporntlon, aud the levels uf rrlls and streams me 
accordingly. (See Harreaiix et (+rlwet, I8S6.) 

Hauvel, Charles. 
Du rdle de lavapeur d'eaudans l'atmosphbre. Ann. 8oc. mbt., 1887, 

3 5 ~ 6 - 7 ,  9-15. 
Study of rvapomtiun aa influenced hy the L'atmosphrric tide." 

H6pites, S. CY. 
Evaporation de !'mu. Ann. inst. mBt., Boumania, 1887, 3:12C7. 

Daily records of evaporation by Wild's ~ ~ ~ r d l n g  evapommeter show two maxima for the 
w a r  3.3 niillimetera on May 21 an11 3 I millimeters on Bepiemher 24. The total aonn:d 
;vapbratirJu was 325.5 millinieters. Other tables show the munlhly, seasonal, diurnal, and 
nocturnal rata.  The d i d  dt'the nwturnal to the A1tim:rl rate was 3.57 ill l.S86 and 3.41 In 
1887. 

Klein, Hermann J. 
Allgemeine Wltterungekunde. Leipsic, Vienna, and Prague. 1887. 

V. 76-80. 
General discussion of the laws and the methods of niensurlng evapo&tioo. 

Legras. 
Sur un Bvaporombtre & tempBratare regulier. (BBsumB par &I. Teis- 

serenc de Bort). Ann. ROC. m6t. 1887, 3 5 9 1 - 2 .  
Tlils aluioweteris similar to the rain gages issued by the royal Relgiau ubservatory to 

its iuetr~o~~loglclrl stations It consists of an evaporating dish set iota, a much larger vea- 
sel, also rontaing w:rter, nod desipued ro reproduce the lemperattore and hygmmetric con- 
ditions of u natural htrrani. (iivea the evapor:itiun fJr Mav June July, October, and 
NOvPmber, 18S6, aa 59.6, 34.2. a 7 , ~ . a ,  aud 21.8 niiliInieters, r6s'pectivkly. 
Milani ,  Qustrqvo. 

Meteorologia popolare. Florence. 1887. p. 90-2. 
Short dlacurslon of tlw proems :rod iniportauce of evauoratioo. 

Mohn, H. 
Gruodziige der Meteorologie. Berlin. 1887. 4th ed. 

See Moho, 1875. 

M u r r a y ,  John 
Rainfall and evaporation on the  land surPaces of the globe. Ab- 

stracts in Scot. geog. mag., 1887, 3:65-77; Met. Zdts., 1887, 4:63; 
Forsch. Geb. Agr. Phys., 1888, 10:457-9. 

Evaporation is computed from the run-off and rainfall in different latitudes of the earth's 
surface, ns follows: _-- 

Latitude. 

- -. 

0 

60-60 N. 
404x1 K. 
30-40 N. 
20-30 N. 
10-20 N. 
10N.-loB 
2040 s. 

Mean.. !lG5 ' 1,240 

These are amounts of evaporation a8 related to tmuperatuw humidity and rainfall 
while ralnfnll does not enter as a fmtor in the record of an evaporometer wkch shows oul; 
what would evaporate wlth a constant water supply. Estimates that not less than 8i,(100 
rubic kilometers of water evaporate anoiiully from the laud surface of the globe. 

Evaporation experiments at Rousden Observatory, Devon, England. 
Amer. met. jour., 1887, 49-3.  Abstract in Quart. jour. roy. met. 
soc., 1887, 13:243-3. 

Peek, Cuthbert E. 

The evaporation from soil with turf and from wnter wa9 meaiured b means of two 
almilar tanka. 24 x 24 x 16 inches, freely ex losed to thc air, but rotecteYfrom the sun's 
rays lip a louvred wooden screen. rhe total annnal evaporation kom the soil waa ?A79 
inches. and from the water 2331 inches. 
Ritter, Charles. 

Actions Blbmentaires dont dbpend la croissance des nebules et des 
hrdrom0tborites. Ann. 800. met., 1887, 35:361-432. 

History of earlier views of the formstloo of atmospheric vnpor m d  discussion of the 
same from the modern point of vlew. 
Scott, R[obertl H. 

Elementary Meteorology. London. 1887. 4th ed. p. 95-103. (Trans- 
lated by P. F. Denza, 1887. 4. v.) 

The procesx eRecIs ani1 IrupJrtnncc of eraprat iou are discusad. The raiofal1 and 

The Camden Square evaporation experiments. Brit. ralnf., 1887, 

evaporation oh thc e a h ' s  surface are bvlieved to nearly balance each other. 
Symons, (3. J. 

(-):38-9. 
Revulta of measurewetits at the tank at Camden Square for 1887 and to June, 1888. 

Warington, R. 
A contribution to the  study of well waters. Jour. chem. BOC., 1887, 

5 1 :52. 
Considers the effect of vegetation in increasing evaporation from the aoil. 

Woeikof, Alexander. 
Klimate der Erde. Jena. 1887. 8 vols. 

Estimates annual evaporation from the Caspian Sea as 1090 millimeters. (Vol. 2, p. 265.) 

Forstlich-meteorologische Beobachtungen. Forsch. Geb. Agr. Phys., 
Abstracts in Exp. sta. rec., 1895, 6:197-9; Met. 

An investigatibn of the rntas of evaporation from dlfferent soil mulches. Conclusions: 
(1) .The soil evapomh more water than the various mulches. (2) Of all the Iuulchea ex- 
perimented with moa8 eva orates moat then follow oak leaves beech leaves, fir and plne 
needles with hidsinall didrences. ( 3 j  The thinner the mulch h e  greater the evaporalian. 
(&ut.in'ued in ISPO.) 

Wollny, E. 

1887, 10:416-46. 
Zeits., 1896, 13:362-4; also by Abbe, 1895. 
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1888. 
Abbe, (lleveland. 

Treatise on meteorologlm1 apparatus and methods. Ann. Rpt. Chief 
signal Oflcer for 1887, Pt. 2 (App. 46). lvashington. 1888. - . .. . 

Mansses methods ofmeaaurlng evapnration and of the temperature nod rate OF the sanie 
in connection with the hvgrometric conditiona OF the air. Reviews work on vapor pressure 
md latent heat OF vapoiizat.lon by Ivory Apjoho Regnault Dlaisher Kiimtz Wllllner 
b h n ,  Maxwell, Chiatoni, DoyGre, Ango;, Snor$in,  Perndr, and Feirel. Tde observd 
tlons by Fltzgerald and the foriuula derived by hiiu are preseuted in detail. 
Ohabaneix, J. B; , 

M6moire sur 1 evaporation du sol. Bul. met. HBrauit, 1888. 
Continued from is% and 1857. 

@meleg, A. W. 
American Weather. New York. 1888. 8vo. 

Q e n d  diicuasion (p. 45-48) of the varions ~Iar9es of evilprometem. 
Ham, J. 

Beobachtungen iiber Verdunstung in der Kolonie. New South Wales. 

Summarizes the results of observations of evaporation io New South Wales insrIe by H. C. 

Die Bestimmung der Durchschnittetemperatur durch dae Gewicht 

Determines the avemge temperature of the air hy meqsurin the loss in wai ht  through 
e x r a t i o n  oF various Iiqiiids. The malts  agree closely wit& the means of tferniuioeter 

Mo. weather rev., 1888, 

Met. Zeits, 1888, 53323. 

Buasell in 1885. (Wee Symons, 1890.) 

Mitller-Er%iba.oh, W. 
von verdampfter Flusslgkeit. Met. Zeits., 1888, 5:453-9. 

4s 

Depth of evaporation in the United States. 
Ruaeell, T[ homas]. 

16:235-9. 
The evapomtlon Ironi tlie Piche eva orometer was compared with that from a free water 

m r h i n  a small dish both dish and &die being expored in the standard lout red shelter uF 
that date. The depih’ol evaporation recorded by the Piche and the average wind velocity 
at 19 d1Uhnt sta~ionx during June to September 1588 ai- ta1,ulated. Also determines the 
dative ourouuta lost b evaporation froin stati;oary’anil whirliug Pirhe for velncitiw of 
IO, 16, PO, 26, and 30 n i i L  per hour. The ram of evaporation at  SI url Service statims is 
then computed from the means of Ihe tridaily readingr OF the wet-fntlh anal dew-polut For 
the rlod December, lS7, to Jannary, 1885, lnclusive, using tlie B,llowing B,rmul:t (no 
wins8tem is used because of the sheltw exposure): 

.IP.. -k B ( J ~ ~ - P I )  q y  -)* 
In which p.=the vapor pressure for the mean monthly teuiperatuw of the wetliull~ ther- 
mometer, p,z=vapor I J ~ ~ U S U T C  for the iituuthly nleau dew-point. b=mcan Isronietric pr, b- 
IUP A = l 9 6  and B=43 9 He compares these compiited ?slues with those nhservd at 
the &ton’r;terworks bi ‘Fitzgcrald: and by nieiins of tlrrin mu~tructy a diart nllioes o f  

ualannual de th of evaporation at the 11. S. Signal Service rtations for the period July, 
%7, to June, I& 
Bymone, a. J. 

The Camden Square. evaporation experiments. Brit. Raid., 1888, 
(-)I 42-3. 

Tables ol‘evapomtion from the large tank at  l’amdeu Squaiw frotu July, 18W, t, June, 
lW, Ind.isive. 

1889. 
Oempidoglio, R. Osservatorio del. 

Attl r. accad. Lincei, 1889, 5: (4). 
Osservazioni meteorologlche del R. Osservatorio del Cempidoglio. 

The daily emporntiinn in millimeters and the monthly tntnls From Jauuarv to July, 1‘3.39, 
ww variations from 61.33 millitnetera in Fe1Jru:lry to 149.8) milliiucters in 311ly. 
Oarpenter, L. (3. 

Evaporation from tanks placed in the  ground and also from tanks 
floatlng in the water. (310. exp. sta. 2d Ann. Rpt., 1889, p. 49-76. 
Abstract in Eap. sta. rec., 1890, 2:394. 

A table preaeots the monthly evaporallon for the years lRs7-9 at  Furt Collins, Colo., 
from buts 8 by 3 by 3 feet and alno fnni smaller tanks to deteriuine the iulloeuce OF sire 
md material on evaporntiou. The evapvation computed from the F4lowing expression 
dlfand on1 sllghtly fmm the observed amnunt: Evaporation in Inches fur 12 honrs = 
alB8.I ( T - t ~ ( l + 0 . 0 0 5  IO), in which Tis  the vapor preswre at  the temperature oF the water 
surlaoe t thevapnr pressure of the air  sod IO the velocity of the wind 10 miles prr 1:! huury. 
Fora~holedajthef~iriuitla becomes k=0.384 (T--l)(l +O.Iw)Y5 I P ) .  Fitxgerald’s fortnula 
IIquoted: .E(% honrs)=O..WS! (TI/)(! f0.0208 IC). The close agrcenieot of these cnetti- 
denti, denved From iuvestigation~ rarried on under an different circumstances as these 
strengthens conlidaoce in either formula. and iunkes i t  nmbable that the true value of thd 
d c l e n t  Is not far From 0.39 or 0.40. (See Bigelow, 1807.) 
D a d ,  Walter G. 

Ligeros apuntes sobre el cllma de la Repilblica Argentina. Buenos 
Aires. 1889. D. 238-40. 

Tabled of erapontion from water in nun and shade, for the years lrlS6-18S5, incliieive 
WWUI annual averageof 2292.7 olllllluetern io the sun and 1169.6 milliueterr in the shark. 
Cbnwar&tive experiments on cvapnratim from a copper dish, a glaw dish, and a Wild hal- 
race’ gave in the suu 1320.7 milliineterr for the drst.-1088.5 iuillh~ctera For the second. and 
l2it2.h mlllimeters for the last; in the shade 64-93 iuillimetrrs For the first, and 624.1 milli- 
meters lor the last. 
Dmangeon, A. 

Cllmatologie d’Epinal (Vosges). RBsumb gbnbral pour 10 gns, de 
$872 8, 1881, des observatlons m6t6orologiques faites & Epind. 
Epinal. 1884. 2iBme. tirage, 1889. 

This lithogmphd sheet, 10 by 16 inches, presents a table OF monthly and annual mean6 of 
all thr meteorulogicsl eleiuetits inclitrling ob-erv:itlonx with a sychrometsr and a Piche 
nvaponiueter, extracted frnm th; “RPaumG gin6ral detail16 ” puhyished by theanmeauthor. 
The mean monthly mid annual raiufall and vapor pressures at dpinal for the pr iod 187% 
81 are shown In the above table. 

The evaporatiun is here omitted since the table gives no denomination for its figures. 

[ To be continued. ] 

METEOROLOGY IN THE SCHOOLS. 
. 

THE USE OF LANTERN SLIDES. 
Many Weather Bureau officials are finding that more and 

inore of their attention must be devoted to the educational 
calls being macle upon them by the schools and the public 
generally. The writer knows of at least two who have already 
made quite a collection of lantern slides illustrating the leo- 
tures which they are frequently called upon to deliver. Prob- 
ably a larger number have also made such collections. It will, 
therefore, be of interest to all such to read a very suggestive 
and instructive article by Prof. W. H. Hobbs‘ of the Univer- 
sity of Michigan, wherein is described his method of classify- 
ing and storing lantern slides. The method used makes the 
course of lectures the primary base in the classification of the 
collection of slides. The slides are stored in unit boxes of 
japanned tin 34 by 4 inches on the bottom and 8 inches deep, 
divided into front and rear halves by a tin partition. Each 
bos holds sixteen slides in one half, the other half being re- 
served to receive the slides as they are removed from the lan- 
tern; and a box is expected to accommodate the slides illus- 
trating a subdivision of a general topic, indicated by labels 
on the end of the box. Besides the slides these boxes also 
receive properly trimmed cards on which are entered lecture 
data, references to literature, etc., such as pertain to the sub- 
ject of. the slides in the same box; thus the lecturer has ready 
at hand both the illustrations and the references for the sub- 
jects on which he is lecturing. 

TEE WEATHER MAP AND T E E  SCHOOLS. 
California is one of the States in the Union that takes the 

liveliest interst in the study and teaching and application of 
meteorology and climatology. Recent numbers of the Bul- 
letin of the California Physical Geography Club bear witness 
to this interest and its practical expression. The number for 
March, 1909, contains descriptions of the courses at the San 
Rafael and Sen Jose high schools. 

Mr. Percy E. Rowell, the instructor a t  the San Rafael High 
School, has perfected a very effective system of individual 
home observation and study in connection with the regular 
class work in the school. Each student procures a moderately 
accurate but cheap thermometer (price 25.cents) which he ex- 
poses (( on the outside of the house toward the north.” These 
individual thermometers are read daily and reported on, and 
rcmuch interest has been aroused By the voluntary compari- 
sons of weekly averages of temperature, and a little local pride 
has been stimulated in regard to places of greatest heat or 
least heat in winter and summer, respectively.” The well 
equipped school observatory is in charge of a pair of pupils 
each week who make three observations daily, including Sat- 
urday, Sunday, and other holidays, compile the weekly reoord 
and publish a summary in a local newspaper over their own 
names. The whole class follow this work, keeping their reo- 
ords on appropriate forms and rendering duplicates to the 
teacher, who very properly emphasizes the fact that this rou- 
tine work compels the pupil to attend to business, to thidc of 
his work: even when he is not at school and studying. ((It 
humanizes the science and makes it knowledge, not memory.” 

The San Josk High School also has a well equipped labora- 
tory for physical geography. The present instructor, Mise 
Elizabeth McFadden, write$, “Our interest at present, in oom- 
mon with the general public, is in the weather. I constantly 
W. H. Hohbs: The use of lantern vlews with science lectures. The 

Journal of Geography, April, 1909, 7:180-6. 
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